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Glutamate is a major excitatory neurotransmitter in the mammalian central nervous system. The excessive release of glutamate and exaggerated stimulation of post-synaptic glutamate receptors are involved in the process known as excitotoxicity. Excitotoxicity has been widely implicated in neuronal damage following an ischaemic episode and the ensuing reperfusion [I] . The neonatal brain is known to be more resistant to ischaemia and reperfusion (I/R)* although all of the mechanisms involved in this resistance are not fully understood.
was a difference in the amount of glutamate released from adult as compared with 10 day old rat synaptosomes under the following conditions: i) glucose in medium) ii) exposure to 1 mM peroxynitrite (ONOO-) which is a highly reactive oxidising agent implicated in oxidative stress and neuronal death during I/R.
Synaptosomes were prepared from whole brains of either 4 male Wistar adult rats, or a litter of 8 -12 rat pups, age 10 days. Preparation of synaptosomes was using a discontinuous Ficoll gradient as in the original method [2] , o r slightly modified in the case of the pups [3]. Protein was determined by the method of Lowry et al. [4] . Incubation medium contained 141 mM NaCI, 5 mM KCI, 10 mM Na2HP0,. 1.3 mM MgSO,, I .2 mM CaCI, and 10 mM glucose. Synaptosomes were incubated at 37°C in I ml of the incubation medium for 30 minutes with pure oxygen supplied via a gassing manifold. For ischaemic conditions glucose was omitted from the buffer and pure nitrogen replaced the oxygen For peroxynitrite treatment 1 mM ONOO-in NaOH was added to synaptosomes resuspended in HBWHEPES. After 5 minutes the synaptosomes were pelleted, washed, resuspended in 1 ml of control incubation medium and incubated at 37°C for 30 minutes with oxygen and glucose supplied. For all experimental conditions, synaptosomes were pelleted after the 30 minutes and supernatants were snap frozen and stored at -80°C until assaying for glutamate. fluorometric assay using a Perkin-Elmer LS-B50 luminescence spectrometer. To a stirred cuvette containing incubation medium, I .25 mM NADP'and 50 U glutamate dehydrogenase 50-200 p1 of the supernatant was added and the fluorescence of NADPH was followed at 340 nm excitation and 460 nm emission. Concentration of glutamate was determined by use of a standard curve of 1-15 nnioles. r=0.999. A standard addition of 5 moles of glutamate was added at the end of each sample analysis to ensure that saturation of substrates had not occurred. Results are expressed as mean * SEM of the number of different experiments indicated in the table(n). Statistical analysis was performed using analysis of variance (ANOVA) and the least square difference multiple range test. Significance was assumed when P<0.05.
The aim of this study was to determine whether there during a 30 minute ischaemic period (no oxygen and during a 30 minute incubation period following a single Glutamate was determined in the supernatants by a LDH release was less than 10% in all preparations (adult and neonate) throughout all incubations showing that increased membrane permeability is not involved in the increased concentrations of glutamate in the extrasynaptosomal medium. The results presented in tables 1 and 2 indicate that under conditions of oxygen and glucose lack there is a significant increased amount of glutamate in the extrasynaptosomal medium. This could be due to a combination of increased release and decreased re-uptake or due to one of these processes alone. The relevance of these data is that during ischaemia in the adult there would be an increased amount of glutamate available to postsynaptic glutamate receptors. The data further suggest that peroxynitrite attack also leads to an increased availability of glutamate to post-synaptic receptors in the adult brain. The immature brain does not show this phenomenon in either ischaemia or peroxynitrite attack. These data suggest that differences in glutamate homeostasis between the adult and the neonate may have a role in the increased resistance of the immature brain to ischaemia/reperfusion.
